Involvement of the cyclic AMP-responsive element binding protein gene transcription factor in genetic preference for alcohol drinking behavior.
Cyclic adenosine 3',5'-monophosphate (cAMP)-responsive element binding (CREB) protein is a gene transcription factor that can integrate the signals mediated via the cAMP second messenger cascade at the gene expression level, which then controls neuronal functions. To examine if the protein kinase A --> CREB signaling cascade is involved in genetic alcohol drinking preference, different measures of CREB were determined in various brain structures of alcohol-preferring (P) and alcohol-nonpreferring (NP) rats. We show here that CRE-DNA binding activity is significantly decreased in the amygdala but not in the cortex, hippocampus, or striatum of P rats compared with NP rats. The levels of total CREB and phosphorylated CREB protein in the amygdala are significantly lower in P rats compared with NP rats. On the other hand, levels of the alpha-isoform of the catalytic subunit of protein kinase A protein, and basal as well as cAMP-stimulated protein kinase A activity are similar in the amygdala of both P and NP rats. Because P and NP rats are genetically bred for high and low alcohol drinking behavior, respectively, these results suggest the possibility that decreased expression of CREB protein in the amygdala may be associated with the high alcohol drinking behavior of P rats.